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Jt/r. Ifaac Newton/ Con^derations upon part of a Letter of 
hhnfiur (ie Bcrcc printed in the Eight French Memoirc-, con^ 
ceimng the Cata dnoptrical Velejcope^pretendedto beimprovd 
andrefmedby M. Cairegrain. 

7hat the Reader may he enabled the better to "judge of the whole 
by comparing^ to^^ether the contrivances both of A/r^ Newton and 
Mr CalTegrain ; it ivill be necejjury , to bortorv from the (aid 
Irench Mcmoirc what is there /aid concerning them: which is g4 
foUowes. 

I Send you ( faith M. de Bcrce to the PuWiflier of the Afe. 
vwire^) the Copy of the Letter, whtch M. Cajjagrainhdiih 
written to uie concerning the proportions of Sr* Samuel 
A/orr/rtW/ Trumpet, And as for the Telefcope of Mr. N^m- 
/{7^nthath as much furprifed me^ as the fame Perfon, that 
hath found out the proportionsof the Trumpet. For 'tis now 
about three months.that that perfon communicated to me the 
figure of a Telefcope^ wh ch was ahuoft hke it^ and which he 
had invented ; but which 1 look upon as more witty* I fliall 
here give you the defcription of it in flioit. 

ABCD. is a ftrong Tube, in the bottom of which there 
is a great concave speculum CD^picrccd in the midle E, 

F* is a convex Spccn'um^ fo difpofed ^ as to its convexity , 
that it rcficds the Species^ which it receives from the great Spe-^ 
culumy towards the hole E, where is an Eye-glafs^ which one 

looketh through. 

The advantage, which I find in this Inftrument above that 
of Mr- Newton^ is firft , that the mouth or aperture AB of the 
Tube may be of what bignefs you pleafe ; and confequently 
you may have many more rays upon the Concave Specnlnmy 
than upon that , of which you have given us the defcription. 
7. The reflexion of the rays will be very natural^ finceitwill 
be made upon the axis it felf 5 and therefore more vivid. 
5. The vifionof it will be (o much the morepieafing, in that 
you fliail not be incommod<rd by the great lights by reafon of 
the bottom CDj which hideth the whole face< Befides that 

you'l 
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you'l have lefs difficulty in difcovering the Obje<9:s, thaa in 
that of Mr, Newtons. 

A 




So far this French Author. To )vhich ive/ljall mtvfuhjoin the 
Cof/fifcraliens of Jl/r. Newton, as we received i hem from h/m 
in a Letter, nnittenfrom Cambridge Amy ^th 16/ 2^as follows. 

S IR 

T Should be very glad to meet mih any improvement of 
the Catadiopcrical Telefcope ; but that dclign of it^which 
fas you inforrae mejMr.C^^^^ra/Vihath communicated 5 months 
fince, and is now printed in one of the French Afemmes^ I 
fear will notanfwcr Expeftation, For, when I firll applied my- 
felf to try the effefts ot Reflexions, Mr. Gregory s Optica Pro^ 
mota ( printed in the year 166-? ) being fallen into my hands, 
where there J5 an Inftrument ( defcribedpag/ 94)hke that 
of Monfieur Cafjegrain*s with a hole in the midftol-the Objeft- 
Metal to tranlmit the Light to an Eyc-glafs placed behind it 5 
1 had thence an occafion of confidcring that fort of conltrud:f- 
ons, and found their difadvantages fo great, that f fa w it ne- 
ceffary, before I attempted any thing in the Pradique, to al- 
ter thedefignofthcm, and place the Eye glafs at the fide of 
the Tube rather than atthemidle^ 

Thcdifadvantages of it you willundcrftand by thcfe parti- 
culars, f ♦There will be more light loft in the Metal by reflexion 
from the little couvt^ fpectilumj than from the Oval plane. Forj 
it is an obvious obfervation, that Light i$ moft copioully rc- 
flefted from any fubftance when incident moftobliquely.iThe 
convex S/^ff////-^f;i will not refledl the rays fo truly as the oval 
plane, unlefs it be of an Hyperbolique figure ^ which is in- 
comparably more difliculc to forme tiiana plane; and if tru- 
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lyformed^yct would only refled thofe rays truly, which re- 
Ipcd the axii\ 3 1 he erreurs of the hid convex will be much 
augmi nted by the too great diftance, thtotigh which the rays ^ 
ntkdkd from it, imiit paf$ before their arrival at the Eye- 
gUJs. For which reafon 1 find it convenient to make the Tube 
jK> wtderth;uu$ iKCeflary^ that the Eye glafs be placed as 
near to the Oval plane^ as is poffiblCy without obftruding any 
iifv iul light in its paflUgc to the objed metaU 4, The errors of 
tlieobj'd- metal will be more augmented by reflexion from 
the cou VvX clian itom the plane, becaufe ot the inclination or 
dv fi^xidiiottlie convex on alHides from the points, on which 
evv rv ra\ ou<^ht to be ihcident. k. For thefe reafons there is re- 
c|tiifut an extraordinary eKadnefs in the figure of the little 
coiiVvXj whereas I find by experience ^ that it is much more 
difficult to communicate an exad: figure to fuch fmall pieces of 
Metal, thnn to thofe that are greater* 6 Becaufe the errors at 
the perimeter of the concave Objed-Mecal , caufed by the 
Sphericalnefs ofus figiire^are much augmented by the convex, 
it will not with diibncSnefs bear fo large an aperture^as in the 
other conftrtidion. j, By reafon that the little convex condu- 
ces very much to the magnifying virtue of the inflrument, 
which the Oval plane doth not^ it will magnify much more in 
proportion to theSphere^on which the greatconcavcis ground, 
than in th^^ other defign^ And fo magnifying Objedb much 
more than it ought to do in proportion to itsaperture,it mull 
reprefent them very obf cure and dark i and not only fo, but 
al(o confufed by reafon of its being overcharged. Nor is 
there any convenient remedy for this. For, if the little con- 
vex be made of a larger Sphere , that will caufe a greater in- 
convenience by intercepting too many of ^h^ beft rayes ; or,if 
theChar<^e of the Eye-glafs be made fo much fliallower as is 
neceilar>sthe angle of vifion will thereby become jfo littkyhat: 
it will be very difficult and troublelomc to find an objedj and 
^f that objed:^ when fuuad, there will be but a very fmall part 

lecnatonce. 

By I his you may perceive^ that the three advantages, which 
Monfieur Cj[}?grivn propounds to himfclf, arc rather difad-i 
vantages* For, according to his defign^ the aperture of the 

iuftrument 
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mfttutnent will be but fra^ll^rhe object dark md coofufed^and 
^ifo difficult to be found, Nordolfee^ why the reflexion is 
piorc upon the kmeaxis^m4 ^o more natural io one cale than 
in the otder : fioce the axis it felf is refledcd towards the Eye 
by the Oval plains aodthcEye raay be defended from ex- 
ternal light as well at the fide, as at the bottome of the Tube^ 

You feg therefore, that the advantages of thisdefign are 
none, but the dif advantages fo great and unavoidable, th:t[ 
fear it will never be put in pracftile with good efFe<9:^ And when 
I confider, that by reafon of its refembl^nce with other Te- 
lefcopes it is fomcthing more obvious than r he otb er conflruft* 
ion J I am apt to belie ve^ that thofe^who have attempted any 
thinginCatoptricks^ have ever trycd it in thefirfl place^aod 
that their bad iuccefs in that attempt hath been the caufe, why 
nothing hath been done in reflexion?. For^Mr. Gregory^ fpeak- 
ing of thefe inftruments in the afarefaid beak parg 9 f, fayerhi 
De mechanica horum fpecwkrnm & leniium 3 ah almfrujira tentm 
ta^ iga im mechanicis minus verfaius nihil dko. So that there have 
been tryals made of thefe Telefeopes^ but yet in vain* And I 
am informedjthat about 7 or 8 years fince^Mr. Cregof^ himftlf, 
at Louden^ caufed one of fix foot to be made by Mr* Xeive^ 
which I take to have been according to the aforefald delign 
defcribed in his book j becaufe^ though made by a skilful Ar- 
tift^ yet it was without fuccefs, 

I could wifli therefore J Mr^ Capgrain had tryed hfsdefigfi 
before he divulged it .• But if/or further f3tisfadio% he pleafe 
hereafter to try it , 1 believe the fuccefs will inform him, that 
fuchprojedtsareoflittle moment till they beputinpradife* 

Some Experiments pr0p0/d in relation to Mu New tons Theory of 
light ^frinte din Numb, 80 ^ together with the Obfervatims made 
thereupon by the Author of that Theory j communicated in a 
Letttr 0f his fr^m CzmhridgQ^ April 1^. 1672^ 

L ^nr^Ojcontraca the beams of the Sun without the hale of 
\ the window 5 and to place the prifm between the 
focus of the hens and the hoIe,fpoken of in M^Nmtonsihcotj 
of lighr^ 



